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摘  要 
随着电力电子技术的发展，越来越多的非线性负载被应用到工业生产中，电
网谐波污染日益加重。混合型有源电力滤波器（hybrid active power filter，HAPF）



















































With the development of power electronics technology, more and more 
non-linear load is applied to the industrial production, which makes the harmonic 
pollution rising in the grid. The hybrid active power filter (HAPF) combined the 
advantage of passive filter (PF) and active power filter (APF), which can effectively 
inhibit the harmonic current and can provide reactive power compensation also. So 
the HAPF attracted widespread attention. 
This paper researched a novel transformerless shunt hybrid active power filter 
(TLS-HAPF) through the in-depth analysis of developments and trends of HAPF. 
Including the derivation of the filtering principle, the control algorithm, and finally 
build an active filter prototype. Specific research contents are as follows: 
Through the analysis of the filter principle, this paper researches the topology of 
the TLS-HAPF, describes the system structure and composition, and analyzes the 
applications and the advantages and disadvantages of TLS-HAPF. Based on the 
theoretical studies and simulation design, this paper finish the selection of key 
components parameter, and implement the power circuit of the TLS-HAPF. 
Through the research of the control system, this paper analyzes the theory of the 
control system, including harmonic the harmonic current extraction, current tracking 
control algorithm in the active filter. This paper adopts the fifth harmonic current 
feedback control algorithm through simulation. 
Design the implementation of the active power filter control system, including 
hardware and software design of the control system. The hardware design includes 
signal acquisition and processing circuit, protection circuit, communication and I/O 
interface circuit. The control software design includes the program of the control 
algorithm based on the DSP / BIOS system. 
Finally this paper builds a three-phase uncontrolled rectifier load experimental 
platform as the harmonic source of the system. The active filter is designed and 
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(a) 单调谐滤波器；(b) 双调谐滤波器；(c) 二阶高通滤波器； 




的特点如表 1. 1 所示。 
































有源滤波器的基本概念首先由 H.Sasaki 等人在 19 世纪 70 年代提出[10]，1976 
















(a) 有源滤波器与系统并联；           (b) 有源滤波器与系统串联； 

























































有功功率 p 和瞬时无功功率 q 为基础的 pq 法，但是 pq 算法会受到畸变电压的影


















文献[19, 20]对滑模控制算法做了相关研究，滑模控制(Sliding Mode Control, 
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